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In this issue, Stoddard provides a review of homing endonucleases, enzymes that mobilize their own gene by generating double-
strand breaks at specific DNA invasion sites. These proteins are small, recognize long DNA sequences, and exhibit a wide range
of fidelity at individual nucleotide positions. Their activity leads to site-specific recombination events that can result in the insertion,
deletion, mutation, or correction of DNA sequences. Crystal structures of representatives from several homing endonuclease families
have been solved, andmethods exist to create variants of these enzymeswith altered specificity. Engineered homing endonucleases
proteins are now being used to generate targeted genomic modifications for a variety of biotech and medical applications.Membrane Protein Soap up for X-ray
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Membraneproteinsmakeupnearlya thirdofall sequencedgenomesandmanydrugsmanufactured
today are targeted to these proteins. Despite this, there are less than ten humanmembrane protein
structuresknown.To improve the rateatwhichmembraneprotein structuresareelucidated,Sonoda
et al. haveanalyzeda large data set of 24different pro- andeukaryoticmembraneproteins that crys-
tallize. Encouragingly, the authors find trends between those that are tractable to structural studies
and those that are not andwereable to benchmark standards indetergent solubilized ‘‘monodisper-
sity’’ and ‘‘stability’’ to improve the rate at which novel membrane protein structures are solved.
Sugarcane Defensin Wiggles its Way to the Membrane
PAGE 26In this study, Silva de Paula et al. use relaxation NMR spectroscopy and chemical shift mapping to provide details of the molecular
recognition of membrane models by the sugarcane defensin Sd5. The present work reveals that free Sd5 samples conformational
exchange and that the exchange increases in the membrane recognition process, suggesting a conformational selection mecha-
nism. The results provide a basis for rationally designing novel peptides that are potentially important for biotechnological applica-
tions in the fields of antibiotics, biosensors and drug delivery.
Helical Dynamics and Receptor Activity
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Wright et al. present compelling evidence that there are several active-state conformations of constitutive androstane receptor
(CAR). Furthermore, the authors show that the level of CAR transactivation is proportional to these different active-state conforma-
tions that, in turn, can be achieved by different ligands and amino-acid substitutions at allosteric sites. Finally, they determine that
each active-state CAR conformation comprises a continuum of dynamic conformations.
Jak1-ing up the Complex Structures
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Structural views of cytokine receptor signaling have proven elusive. Lupardus et al. present structural snapshots, by electron micros-
copy, of a full-length cytokine receptor signaling complex both alone and bound to the intracellular Jak1 kinase that mediates
signaling. A low-resolution 3D reconstruction of Jak1 alone reveals a three-lobed structure with extensive interdomain heterogeneity
that rationalizes functional data, suggesting conformational change during activation. Together with the full-length receptor complex
showing that the juxtamembrane regions are rigid units likely capable of transmitting structural changes from the outside to the inside
of the cell, a mechanistic picture of cytokine receptor signaling is beginning to come into view.Figuring out Factors of Stress Regulation
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TheMycobacterium tuberculosis (MtB) multidomain protein Rv1364c is involved in regulating the
stress response sigma factorsF. Suchs factors allow transcription of a host of genes designed to
respond to various challenges such as temperature change, oxygen, and osmotic stress. They in
turn are regulated by a number of different anti-s factors, which in turn have their own antago-
nists, thus allowing a variety of signals to generate an extensive response and providing the
possibility of feedback loops. Structural work on Rv1364c reported by King-Scott et al. improves
general understanding of sF regulation and provides the information necessary to interfere with
one of the MtBs defense mechanisms.
A Computational Look at Potassium Channel
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The selectivity filter of potassium channels is responsible for distinguishing K+ fromNa+ and can also act as a gate through amechanism
known asC-type inactivation. It was proposed that a conformation of the KcsA channel obtained by crystallization in presence of low K+
concentration could correspond to the inactivated state. Usingmolecularmechanics simulations, Boiteux andBerne`che show that such
conformation has little ion binding affinity. The simulations suggest that in this conformation, the selectivity filter is mostly occupied by
water molecules. Whether such ion-free state of KcsA is representative of the inactivated state of eukaryotic channels remains unclear.Structure 19, January 12, 2011 ª2011 Elsevier Ltd All rights reserved v
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gd T cells bridge innate and adaptive immunity and function in immunosurveillance, immunoregulation, tumor cell recognition, and as
a first line of defense against microbial infection. To realize their functions in wound repair, skin gd T cells rely on costimulatory signals
by the JAML cell surface receptor. Here, Verdino at al. delineate the interaction of JAML with the stimulatory antibody HL4E10 that,
despite a different binding site and mechanism, induces similar cell signaling and gd T cell activation as the natural ligand Coxsackie
and Adenovirus receptor (CAR). The findings support ligand-induced JAML dimerization/clustering as the mechanism for receptor
triggering and signaling. Furthermore, several characteristics of the HL4E10 antibody appear favorable for therapeutic applications,
such as promoting healing of acute or chronic wounds.vi Structure 19, January 12, 2011 ªModular Nature of RNA Polymerases
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RNA polymerases are essential enzymes that transcribe RNA fromDNA. In this article, Lane et al.
use mass spectrometry to probe subcomplex formation of the eukaryotic RNA polymerase Pol I
and Pol III. Results show that both Pol I and Pol III form interaction modules that are both in
keeping with assembly intermediates proposed for simpler bacterial systems and consistent
with subcomplexes that have been isolated from archaeal or eukaryotic Pol II systems. Results
also enable construction of a topological model of the initiation trimer, specific to Pol III, and show
how formation of the elongation complex destabilizes subunits within Pol I.
MLL1 Core Complex Assembly
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The three-subunit complex Ash2L-RbBP5-WDR5 allosterically regulates Myeloid Lymphoma
Leukemia 1 (MLL1) protein methyltransferase (MTase) activity. Avdic et al. describe the crystal structure of WDR5 in ternary complex
with MLL1 and RbBP5, revealing how WDR5 orients RbBP5 and Ash2L to accommodate the regulation of MLL1 MTase activity.
SAXS Becomes EROS for ESCRT-III CHMP3
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Small-angle X-ray scattering (SAXS) experiments provide low-resolution pictures of the structure of molecules in solution. Ro´ _zycki
et al. combine SAXS with molecular simulations to obtain high-resolution structures. The developed ensemble-refinement of
SAXS (EROS) method is applied to CHMP3 of ESCRT-III, a protein with multiple helical domains separated by flexible linkers. The
resulting ensembles of CHMP3 at low- and high-salt concentration capture its closed autoinhibited state and open active state,
respectively, with closed structures in excellent agreement with a recent crystal structure. The simulation-based ensemble refine-
ment is general and effectively increases the resolution of SAXS beyond shape information to atomically detailed structures.2011 ESeparate and Conquer Human 8-oxoguanine DNA
Glycosylase
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The human 8oxoG DNA glycosylase (hOgg1) recognizes and initiates repair of 8oxoG.
Here, Dalhus et al. present biochemical, biophysical, and structural data for carefully
selected separation-of-function mutants of hOgg1 showing that the monofunctional
and bifunctional reaction mechanisms for hOgg1 are indeed uncoupled and that the
monofunctional mode is the major enzymatic activity. Asp268 is identified as the
catalytic residue, while Lys249 appears critical for the specific recognition and final
alignment of 8oxoG during the hydrolysis reaction. The data also challenge the current
view on the importance of the surface exposed, electrostatic dipole in Ogg1 for lesion
recognition.Not in the Dark Anymore
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DrosophilaDark assembles to form an 8-fold symmetric, single-ring apoptosome. This complex binds and activates Dronc, an apical
procaspase, using CARD-CARD interactions. Yuan et al. have determined the 3D structure of a Dark double-ring complex at6.9 A˚
resolution and modeled this wheel of death. The central hub is reminiscent of other AAA+ rings but also contains novel features.
Remarkably, Dark CARDs are well ordered and form an octagonal crown on the central hub. However, each CARDwill likely undergo
a reorganization on the apoptosome during Dronc activation. The authors also observed significant differences in the dATP binding
site that may affect assembly and stability of the Dark apoptosome. A comparison of Dark, Apaf-1, and CED-4 apoptsomes revealed
features that impact their function as procaspase activation machines.lsevier Ltd All rights reserved
